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Abstract 
Within the framework of the Swiss National Science Foundation project “Swiss Early Instru-
mental Meteorological Data” (CHIMES) and the project “Long Swiss Meteorological Series” 
(funded by the Global Climate Observing System (GCOS) Switzerland), early instrumental 
meteorological records from Switzerland were systematically searched, collected, imaged, 
and digitised. This volume compiles short papers, each of which describes a series. The vol-
ume accompanies the publication of the imaged sources and of the digitised observations. In 
this introductory paper we provide an overview of the project and of the series comprised in 
this volume. 
 
1. Introduction 
The increasing rate of warming and the awareness of the immediacy and reality of climate 
change generate a need for meteorological data for adaptation and climate risk management. 
Changes need to be assessed in the context of long time series and impact models need to be 
tested for observed events. As a consequence, past weather data become once again an impor-
tant resource. It is no longer just the mean climate (for which reconstructions are available) 
that is of interest, but extremes and variability on weather time scales as well as information 
on a regional level. New numerical techniques such as data assimilation are able to use his-
torical observations to produce comprehensive day-to-day weather reconstructions (Compo et 
al., 2011) from which further products can be derived, thus catering the needs of climate im-
pact research. Other methods can also be used to obtain daily weather information such as 
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 8 
weather types (Schwander et al., 2017; Delaygue et al., 2019) or analog approaches 
(Flückiger et al., 2017; Pfister et al., 2019b). 
Many studies have demonstrated that historical weather observations can be used for cli-
mate risk assessments (Pfister, 1999; Jacobeit et al., 2003; Glaser and Stangl, 2004; Rohr, 
2013). For instance, model chains can be built (Brönnimann et al., 2019b), starting from 
global reanalyses and dynamical downscaling to the use of specific climate impact models. 
These model chains can make use of other environmental and societal data (Pfister et al., 
2017), thus allowing a much more comprehensive study of past weather and climate events.  
However, vast amounts of historical weather data have still not been digitised, including 
in Switzerland. The Swiss Meteorological Network was initiated in December 1863 and 
maintained by the Swiss Natural Sciences Society and later MeteoSwiss (Hupfer, 2019). 
Three prominent Swiss series that reach further back than 1864, namely Geneva, Basel, Gr. 
St. Bernard, and that have been evaluated in the 1950s and 1960s (Bider et al., 1959; Bider 
and Schüepp, 1961; Schüepp, 1961) have recently been digitised based on the original read-
ings (Füllemann et al., 2011). However, Swiss archives hold many more data records. Infor-
mation on the Swiss measurements before 1864 has been compiled in the late 19th and early 
20th century (e.g., Billwiller, 1927), but the data have never been published. Some authors 
(Gisler, 1984; Burri and Zenhäusern, 2009) have used monthly data for some of the series, but 
the original data have so far not been digitised. However, the climate of the late 18th and 19th 
centuries might hold the key for better understanding decadal climate processes as this period 
encompassed a pronounced warm phase around 1800 (Frank et al., 2007) or the cold period in 
the early 19th century (Brönnimann et al., 2019c).  
In the framework of the Swiss National Science Foundation project “Swiss Early Instru-
mental Meteorological Data” (CHIMES), we have systematically compiled early instrumental 
meteorological series from Switzerland. Over 300 series could be found prior to 1864. A large 
number of them is from a network in the Grisons dating to the 1850s (Hupfer, 2015), but there 
are also many earlier series, the earliest dating back to the year 1708 (Boscani Leoni, 2018). 
The full inventory was published by Pfister et al. (2019a). For many of the series, the data 
could be found, and a large fraction of the series found was imaged. These images are avail-
able publicly at: https://zenodo.org/record/3066836#.XVv-fGRS8-U. A large fraction of the 
imaged series was then digitised. However, a much larger amount of series was found than 
anticipated. Further digitising of long records is now performed in the framework of the pro-
ject “Long Swiss Meteorological Series”, which is funded by the Global Climate Observing 
System (GCOS) Switzerland. The digitised data from the CHIMES project are described in a 
dedicated scientific paper (Brugnara et al., 2019). They are available from the repositories 
PANGAEA (https://doi.pangaea.de/10.1594/PANGAEA.909141), MeteoSwiss, and EURO-
CLIMHIST (Pfister et al., 2017; www.euroclimhist.unibe.ch) and will be integrated into the 
Global Land and Marine Observations Database built under the framework of Copernicus 
Climate Change Service (C3S) (Thorne et al., 2017).  
This volume complements the publication of the data by providing important metadata on 
the series. The metadata comprises information on the stations, observers, instruments, on the 
original formats or the scientific context in which they were taken. We also show the data se-
ries and summarise results of the quality control for each series, which cannot be undertaken 
in an overview publication.  
Brönnimann et al.: A collection of early Swiss meteorological series 
 
 9
The paper is organised as follows. Section 2 briefly describes the inventory. In Section 3 
we introduce the papers that are compiled in this first part of the volume – more papers will 
follow in the near future as digitisation of the data proceeds. Section 4 provides a summary 
and conclusion of the paper and provides an outlook to future work.  
 
2. Summary of the inventory 
The project started with compiling literature and earlier overviews as well as with numerous 
archive visits. This process resulted in an inventory, which has been published by Pfister et al. 
(2019a). It contains 334 entries from 206 locations, which encompass ca. 3640 station years. 
Figure 1 provides an overview of the series inventoried. Urban centres such as Geneva, Bern, 
Zurich and Basel stand out, but also smaller towns (Aarau, Delémont, Frauenfeld, Schaff-
hausen) may have long records. We also find important records from monasteries and hos-
pices (Gr. St. Bernard, St. Gotthard, Einsiedeln), in rural settings (network of the Bernese 
Economic Society in the 1760s), or in early tourist locations (Grisons in the 1850s). The spa-
tio-temporal distribution of the data reflects the history of Swiss climate observations (see 
Pfister et al., 2019a; Hupfer, 2019) and the contemporary political, economic, technical and 
scientific context. Such context information is important for understanding and better inter-
preting climate data (Brönnimann and Wintzer, 2019).  
The first observers were members of the scholarly communities of the Enlightenment. As 
elsewhere in Europe, observational programmes by scientific societies were started and the 
scope was widened. Observers in these networks were not always professional scientists, but 
often also members of the clergy or amateurs. The first network in Switzerland was estab-
lished by the Bernese Economic Society in 1760 (Pfister, 1984). As all other networks of this  
 
 
Figure 1. Location and length (prior to 1864) of the records compiled in the inventory (from Pfister et al., 2019a).  
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Figure 2. Data sheet with meteorological measurements form Bern by Samuel Studer, 1789 (Burgerbibliothek 
Bern: Mss.h.h.XX.5.2, photo: Lucas Pfister). 
time, it could not be sustained. In the early 19th century, many of the Cantonal Natural Sci-
ences Societies tried to establish networks, such as the societies in Aarau, Thurgau, Bern, and 
Neuchâtel. Also the Swiss Society of Natural Sciences had corresponding plans (see Pfister et 
al., 2019a; Hupfer, 2019). Other networks such as that in the Grisons as well as many individ-
ual series also grew out of private initiative (Hupfer, 2015).  
Based on the inventory, daily weather reconstruction for Switzerland should be possible 
back to around the 1760s. At least 15 records should be available at any time from then on-
wards. Note that Schwander et al. (2017) have reconstructed Swiss weather types back to 
1763 using (for the first 100 years) only stations from neighbouring countries. Flückiger et al. 
(2017) have reconstructed daily fields for 1815–1817 using an analog approach based on 
three stations (two in Switzerland). The instrumental information could be further comple-
mented with observations from weather diaries, which we did not systematically compile. 
The series were searched electronically in various online libraries and online resources, 
and were physically searched in numerous archives (including the Swiss Federal Archives, 
Cantonal Archive Aargau, Cantonal Library Aargau, University Library Basel, Burgerbiblio-
thek Bern, University Library Bern, Archive of the Monastery of Einsiedeln, Can-
tonal/University Library Fribourg, Cantonal Archive and Library Geneva, Cantonal Li-
brary/Archive Grisons, University Library Neuchâtel, City Archive Schaffhausen, Cantonal 
Library Vadiana St. Gall, Cantonal Archive Vaud, Cantonal/University Library Lausanne, 
Cantonal Archive Zurich, City Library Zurich). During these visits, the data sheets and meta-
data for the series found were photographed whenever possible.  
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The raw material imaged in numerous archives is often in handwritten form. Figure 2 
shows an example of a data sheet from Bern from the year 1789 in a beautiful handwriting. 
Some handwritings were, however, much more difficult to read. Deciphering these sources 
often requires trained historians. In contrast, some other sources were readily accessible in 
printed format, and digitising was much easier. For further information on the process of res-
cuing data, the reader is referred to Wilkinson et al. (2019).  
The images themselves are an important source of information, since digitising efforts 
were largely restricted to instrumental variables (Brugnara et al., 2019). Wind direction was 
mostly digitised, sometimes rainfall or cloud cover. However, weather descriptions were not 
transcribed, but can be found on the images published. Pfister et al. (2019a) provide examples 
for the additional information that can be gained from such non-instrumental information. 
 
3. Papers in this volume 
The papers in this first part of the volume cover a number of series from five different loca-
tions. The paper by Häderli et al. (2020) compares early series from Geneva from the 1780s 
and 1790s, when two observers took measurements in Geneva. Brönnimann et al. (2020) 
cover the various segments of the Geneva series from 1798 to the start of the MeteoSwiss 
network in 1863. The papers contribute to enhancing this long and famous series from Ge-
neva, which will be further complemented backwards with additional series in the framework 
of the GCOS Switzerland project “Long Swiss Meteorological Series”.  
A long series from Aarau, covering five decades from 1807 to the start of the MeteoSwiss 
network is descried in the paper by Faden et al. (2020). Merged with the station data from 
MeteoSwiss after 1864, this will provide another more than 200 year long series. The paper 
by Weber et al. (2020) deals with two series from Herisau, in the eastern part of Switzerland, 
1821–1844. Hürzeler et al. (2020) describe another potential 200-yr record, namely from St. 
Gall. Their paper covers the years 1812–1853. With a gap of several years (measurements are 
also available for 1857/8 and from 1864 onwards), another 200-year record could be pro-
duced. The last paper (Flückiger et al., 2020) examines two series from Bern, together cover-
ing the period 1826–1853 (see also Flückiger, 2018). Again there is a 12-yr overlap that al-
lows a comparison of the series. Many additional series are available from Bern such that, 
though with two or three gaps of several years, a series could be constructed that reaches back 
to 1760 and thus would constitute one of the longest series in Switzerland. 
The series from Marschlins from the late 18th century is described by Grimmer (2019) in a 
Master thesis written in English and accessible online through a permanent repository. Con-
sequently, there is no article about this series in this collection. The series from Marschlins 
can also be extended to a new long Swiss meteorological series. 
Future papers in this volume will concern the long record of Zurich. Here, the first in-
strumental measurements in Switzerland were performed by Scheuchzer in 1708 (Boscani 
Leoni, 2018), although only available as excerpts. Relatively complete data are available from 
1718 to 1730 and then from the 1750s onwards. The corresponding papers, similar as those 
for the numerous series of Basel (reaching back to 1755), some remaining series from Bern, 
the long series from Schaffhausen (back to 1790), Einsiedeln, Gr. St. Bernhard and others will 
be published in a second part of this volume. In total, when complemented with MeteoSwiss 
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data after 1864, we expect 10 long Swiss series of more than 200 years length plus numerous 
shorter series or series with longer gaps. 
The papers in this volume are all structured similarly. Each paper starts with a biography 
of the observer and a description of the exact location, details on observations and instru-
ments, as well as on other relevant context. Each paper also shows examples of how the data 
were available to us (images of the data forms). The papers then also present the digitised data 
and describe their quality using a standard set of plots. This common structure should facili-
tate the comparison across the papers.  
Many of the instruments are the same or similar for several of the series, and the process 
of converting and adjusting the data or of reducing pressure is the same for all papers (see 
also Brugnara et al., 2019). We therefore begin this volume with a paper (Brugnara et al., 
2020) that describes the instruments, scales, potential quality issues as well as all further 
processing of the data (see also Brugnara et al., 2015). The paper also deals with the quality 
control procedure and the standard plots that are then found in the individual papers.  
 
4. Conclusions and outlook 
This volume describes a number of early instrumental meteorological series from Switzerland 
that were acquired within the framework of the Swiss National Science Foundation project 
“Swiss Early Instrumental Meteorological Data” (CHIMES) and the project “Long Swiss Me-
teorological Series” (funded by the Global Climate Observing System (GCOS) Switzerland). 
The images series as well as the final data are made available in public repositories, accompa-
nied by papers in the scientific literature. The inventory of this project is also published (Pfis-
ter et al., 2019a) and is included in a global inventory of early instrumental meteorological 
observations (Brönnimann et al., 2019d). This volume does not duplicate the work, but pro-
vides much more detailed information on specific series. It is important to preserve this in-
formation, which was painfully compiled during the project, for posteriority as scientists in 
the future may revert back to this material to extract other information.  
Each of the following papers provides the meta-information for one series. Many of the 
papers are the outcome of student works (Bachelor or Master theses). Digitising was done by 
several student assistants and assistants. Subsequently, the data were quality controlled (QC) 
(Brugnara et al., 2019, 2020) using software developed in the framework of the Copernicus 
Climate Change Service project 311a Lot 1 (Brönnimann et al., 2019a; Brunet et al. 2020). 
The data were eventually converted to a standard format, published at the repository PAN-
GAEA (https://doi.pangaea.de/10.1594/PANGAEA.909141), MeteoSwiss, and EURO-
CLIMHIST and they will be incorporated into the C3S Global Land and Marine Observations 
Database (Thorne et al., 2017). In this way, our project contributes to the Atmospheric Circu-
lation Reconstructions over the Earth (ACRE) initiative (Allan et al., 2011).  
Our inventory as well as this volume does not (or at least not systematically) cover non-
instrumental information (see Brugnara et al., 2019). However, observations such as wind 
direction, precipitation, or clouds could contribute to useful information to daily weather re-
constructions. In fact, for Geneva this was demonstrated by Auchmann et al. (2012). Such 
information is available from EURO-CLIMHIST and might in the future be compiled in a 
more systematic way.  
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